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(57) Abstract: A method for forming an oxide thin film on a surface of a substrate wherein a gas mixture containing a monomer 
gas and an oxidative reaction gas is transformed into a plasma is characterized in that the gas mixture is converted into a plasma 
while changing the ratio of the supply rate of the monomer gas to that of the reaction gas in such a way that the ratio lies at least in 
a specific range. By this method, a thin film having properties such as a gas barrier property can be stably formed without variation. 
An apparatus employing such a method is also disclosed. A method for monitoring formation of a thin film is characterized in that 
whether a thin film having a desired film quality is formed or not is determined by measuring the intensities of the hydrogen alpha 
line and oxygen radiation emitted from the plasma during the formation of the thin film and comparing the measured values with 
their respective reference intensities at which a thin film having the desired film quality has been obtained. Consequently, whether a 
thin film being formed have a desired film quality or not can be determined during the process of formation. An apparatus employing 
such a method is also disclosed. 
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<mm&mmw> 

mm\t. mwt^ mik&mfix twtitti zm-tzfix tom^x* ^y^x^t 
$-&t, mu(omm\zmit^^mnm (s ioxi) &f&mzi*:z>i$.m^>^ 
nit, j&m?- j r>ni 1 1 m(D7°?x^frzn%i~£nz>7mT)\s7T'-k%<D 
^«t^*Miio^*att53t^in i 2 mfe&m t. mm?- 
*>m i i\zmtt*>ftfcfi7 7,m<D\f=L-tf-h 1 1 3^e>^otBbfciS[^ 

i6, 1 1 7t, j£BS3^>m i lrtsji^^-rsjcs 
^>^°i 1 8<t, j^m^^>m i in(D&7j&®m-?z>B7jfiri j&aii 
ft>/ti 1 1 iz&mfenTj&mtir&mmwinmi 2 0 i^niTiii^ 

»t>/ti 1 1»±, 11 o\z^-r&?\z. z^?*^? 
zmom^si 2 1 mm &mts*ii&temi 2 2&&zfz\<D±i%mzmn&& 
izj&vttvfbnzm&i 2 3fr%f3i2>f\-ffinMi 2 a ra$Bi 2 2©t^®(c 
istt^n, 121 (Du^^m-t^^wn 125 *wrsi»«i 2 6 <t> 

*^r*r sjisgui 28t, Mft>/ti 1 1 (DK^frzi&ffli 2 8mm<DJi3$& 
zsmmu 126 <D&mi 125 121 <Dtow\z2tmij*®M'?2>& 

5i:iA$nfc^7tAt 1 29t, rai 2 2(D#M^^ite>n, 

1 1 4©3fcS»l 3 0 3&«S?a$nS35f7^«©tf3.-*-h 1 1 3 t4Ift5 

2 4 £J8jjfc-r£fB8B 12 2 43«fct^§B 12 3d Mm^MU 120 j&>£>SiJSi&e 
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$nt* m^i 2 8\z\zj£jjm 1 1 9^ii$n, »t>A f i i ii*i©ee7j 

^1 o;t>F/N 0 x^^;i/^$iiofc^#^$g^T^Hi co^a-k f§2 

^l^T, ^1 ©/t>K/N°7,^^;i/^«, TKmT^^T-^CD^S (6 5 6 nm) 
&£tf^(Dttfc(Dm&(Dtm&%fctf%mm-i:g Z> £?\Z, 6 5 6±5 nm©t5ffl 

mtc, l2 0/t>F/U7^;i/^(l (7 7 7 nm) 

^(Dn^<Dm-&<Dim^tzi-f^m^^^^o\Z. 7 7 7±5 nnKDfgB^CD 

^□>tf^.-^l 15H mi HZ*kt£5\Z, SSIftSl 3 1 (fiE1t#^) 

^mgpi3 2 (^ij^©) ¥ij^g&i3 3 mm^m) ^iiit« 
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•£> cmssifleoaiipit^soxKow^iBH (mm.) £iBfirr5*>©T&5. 

KttBUl3 1tt, RAM (Random Access Memory) ©«fc-5^:iPS5tt©^ 

$nfc*mr;u7 t-jisi©^^ jBttas i 3 i K:fls«it$nfe7K*7;P7 t— *© 
1 3 1 iznmznrzMmik^<Dmmmh<D%*M.mT%h<D'v&z>o 

H ft S ^ <2f -5 UJTT £ "fe ft & o 

±m.isfc$&m^>¥^-$' 1 1 /^'j^iOT^igi (cpu) \z 

+-^-»A*Stl3 4, CRT^, mtik&Tik&W.. 7°V>$> 

* -r s fc & © %> © T? ft & . 

awn«*<k^*iftj#«i©anpffl, taitgBi 3 iciait$nfc7K*7;u7r-» 

^^ttj^f^'b^Tft^o 
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mz, iM^ntx, &&tf^<Dm$&5mz~D^xm$~mi l^mv 

—d? 1 5 (Dm&l 3 1 icSBIt^ii^o 
£»5^>m 1 lOMl 2 3£M^U ;S&#tfil£MT^£^l 2 1 

^§§12 i\H\zfixmA%i 2 9f)mx^n^>^-o\zm^i 2 2rtian, 

lfe,#m 12 6 ©#&?L 12 5 iZ^ 1 2 1 GDPg&£i5rB\ £i^£-fr£o 
2 3£te§Pl 2 2©±Si@fcmDft-W-£. 

2 6^IL/TilDl 2 T^^mt-T^m^^Wtl 1 1 |*]£:MEU 

1 2 9£SIbT^§l 2 lrt^Wa^-f^b^^XiM^^^Wr^^XtO 

SPUffil 2 4tepj!inf &££^ckoT, ^11124^ 7-XtST$5^ 

xtAt 1 2 9 t(DmxM&fix&7°7X-?fcv, mmi 2 

ft) frztmzn. mwfc&%si 2 1 %mi&VT<z>nm%*}d3-'-^~-h 1 1 
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gin 3 ifc*&^i;«)iBttsnfc»*Ki*i»0Wita:o3fefeiicai*r«. 

BBtt $ tt&tfriffg H I*) * £ # £ -5 U JTT £ c 

wts&i 3 3 T?©*ii$ais*tt, T^^sti 1 2 izxmi^nrcymyjvy 7— 
m&ytm mm.) ^zmmmmm^ytm (mm)* mm&i s nztm^nr^ 

t>ii:T, tBAgf 1 3 sKtaasns. fu^su 1 3 3 -vvwfenmm. & 
MMmvytmtmmmtommm.Mi 3 1 \ztm^nr^m^m^m^m^ 

wtMm&mig&mzitz&^izvTh&^o 
mmmmyu^^z^xmm^n^mtr^m^mtvx^m^.^ 1, 
1, 3, 3 -^h^^i/s^n^x ^*iM^;i/>^>o=Hi->> 

^5F;W->9>, bUpWVv^X i?XfJl/'>5X yDk 0 Jl/y7X 
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e> tifc t # ©7jc*7;i/ ^ 7 -mo)&m& * t u t v> & © 

7K*^-^r^, tk^^>t^ s i o^tt^> ch 3 mmmtsiE(DmMm^^ 

S©ta-^-M 1 3, 1 4f^ltT^IH 1 2HiA2 

^^7>T^ S i O^tJil, CH 3 TO^OtxhtxhStJtcO^^Stl^ffi^S 

m&jE<%fr %ife$L \z jeg-r £ n t ^pjtg t & & „ 
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2 1 ytftytmi 2 1 \zxmfe2ntc7mT )V7 r-noimttm 
g&i 3 1 izm^ntc7m7)V7 7—m<D&m£*tt&L. ytfwtwri 2 i\zx 
m^nrcmmnmmommtw&^i 3 nzt^^nhmmmmmo^mt^ 

mmz&zfrZofr&mfeirzmfeffls 3 tzmmhx^ztDx. y'u^x^iE 
uttzmftisx^zfr, ru^Xyx^m^iE^^mmizmm-r^^t^ 
mx$>% 0 j&mzn%mmfimu(DmM&mT&%<Dx&%friivfr%:7° 

&<Mfi7,£M4k7j&^T&$xt(Dm&ft7,&7°5X^fcZi£x, mt(D%m\z 
n§ ?m t)V7t -n<z)3t m& & zsmmnm m. ©sts &mmt & ajjg £ , 

^nrz7m7j^7T-^o^mtmm^m\zmm^nrc7m7)V7 7-n(D^. 
Si^u miM^\zxmm^nftmmwcmm<D^mtmm^m\zm^n 
rcmmnmmcD^mt^itmvxs m\^nrz7Km7)V7 T-^o^m^^xsm 
m&MUoy&mfimfcmmfoiz $>&fr£o ^m^-r ^>m%mkt & jyrr & 
<Dx&ni££^. 

-mo&m&&n^mtkm%(D&m*mfexg § % (Dx&tut, 

^^^mmo^mi^^'r^n>Ynx7 4)v^^m^nu. m^m 
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&fc, t:;L-#— M 1 3 (1 i^T«7 7XT 14 0 ^7jc¥7j|Rlfcai|ff-r 
Z>&oizWlWzi;T^Z>fi^ y'yX^ 1 4 0 ^M±f)^m^-f^>^t)\zm^l 2 3 
fcfWr y°yX^ 14 0 £#|-&±77^£M&T;£{;rft:^TmSl^££ 

tfrt>, 7°?x^&m®±ijfrz&&T^izfofr^TMm^%&o\zmtfz>z£ 

W©^2p{jt^©^^#tBL (ISffiB&l 3 2)> ^nC^i^jg^^fBm^ 

1 3 1 \zmm.znfz:mmmwmz&2>fraofr&mm-tz> (webi 3 3) t>© 

3 nz, m^<omm^my°u^7stmcm^z^^xmcy°u^7,^mzxfft) 
nr^M^<Dmmi^my 0 u±x\z^xmm(Dmn(Dm^^mmmm%^nr^t 
%(D7mT)i>y7—m<D&m£>£ zmmtkMmo&m o±.mm& & zsrvam & we 

£fc, iBHSRi 3 i \zumznr£7kmT)vy7-m&£z$mmmttWL£>^mm 

fr\ y°n J £x<Dmmz£-?xmW)l>x^z>, Tt£t>-£>y°n±X(Dffl]tbW.W:. 

^^zsmTmmxmmn(D^^^xmji<mm't^m^t, y°u^y<Dm. 
mmm££\z&i&Mn<Dmm&%:mm$i s lizmt^^t. yu-txvmmmm 
z£\zmmmztt-tz>f?®mm%WL7£vx%&^ 0 
&tz. &mMommj&my a utt(o&nJ5mz&\,*x\t, ^rv^muy^ 
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B9-01 1 ic^T^Hj«^S£ffl^T, §l*t5OOml0#UxfI/> 
X^iUTH ^+)-^^;i/^->n^r+>-> (ETF, HMD S O <hfE~t") <hM* 

mmm<omi& 

(10 Pa) ^«^tll6, 117^e,M^t>/tllll: 

HMDSO^«ttm^^^b, ^XiAf 1 2 9£SILT^S§1 2 im\ZM& 
^JlAlf:. HMDSOM^2 seem, MUM** 1 0 0 s c 

crai b7c 0 

-d^x\ mm^mWsi 2 o^m^^. 13. 5 6MHzoss«^sH3jip«* 
2 0 0 w a 1 1 texj&m?-^ >n 111 o^sms 1 2 4 £ 1 0 ®mmwtz> z\ 

jggflft£?§S 1 2 1 £iiiibT< SttStift*, Sf 1 0mm©^7XSOha-# 
— M 1 3;fc£>lxDfcBU (p6mm> 2m©3fe77'fAl 1 4£5ibT}fe# 
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—^<DlfaMWi%: 6 5 6 nm©l 1 <Dn> H/U7^MCIU Hft 
7 7 7 nm©l2©/t>H/U7^M};IU cnS385BLfcBt*&ltlR*» 

£fc> «;tu7tt) mt^fcfe, ^msnfe^ 

>hn— ;M±gg<7)Mo c on Ox it ran 10/5 0SIK t^l21 
5 ID, 6 5% ©*^3M$ <h LTHiJ^ V fc 

Sfel^SR©^*, 12 1 CDm^MJ^ 3 6 

jgM?o&£J:3* 7jc^T;V^T— »©ftg;&*3. 0-3. 4V©fSffl, &&z$ 

mmttcMMoytrntf 3 . o~3. 4v®ieiB»c&<5£^ F/rnoDjin (ssinij 

^«ttm*ft»i»©3Wt©aPPtt*3. 2V, f^fgffl£±2 Vt^lfc. 
(HMD S OSEg&KrK «fc53fcg&ffc) 

^m?, HMDSOItMI?(D2 (sccm)A^l, 5, 10 (seem) 
»6nfc**7;W7r*©3t«*J;C«ft3(l*»tt©3fc«tt, HMD S OiffigGD 

S3 
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T^^<h^T#^ 0 zbiz, zL<Dmif&mj:m<Dmzm2f$,Wkj:m%ft5z\t\z 

^o^zsmmnmn^m^ynn^^izm^.v, msM^, 
ncDstmcfe £ z£m.mtkm%<D&m t jt$rr 3 ©t, fs^-r & y ^ x v <omm & £ 

^■"T £ t> © T & 5 j&> £ -5 ^ * y° o -fe X 4" fc¥ U Hr-T § d £ # £ . 
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3 . MIB^ 1 Mlgt^ tt£ tufB#fc^?^*JtCDlfUWfa^\ 0 . 02-0. 2 (D 

mmnx& % z t ^mtt^m^m 2 ^zumconm^m^m. 

4. mmm,ij&m-xM<Dmz, mtm^mit^mm^^^2mm^.m^m-r 
z>z.t t-r 3&ig 2 3 fcSB«©^m^m^i*o 

5.10 oMHz&T(DmMfcni)&M&m&mvxfrznmmnmiz^Tz> 

mm-7°7X-?4t&ftt) z\t^wwLt-r^>m^it^v4(D^-tn^\zmm 
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i3. 7kmy^y7—nco^m^^ismmikmm<D^m(Dm^, y^x^s 

1 5. f i^r-f ifb^tl^X «h tft* ^tt 5^J'X i ©?g^^X§7 7 XT{b$ 
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